
POWER EQUIPMENT 
TECHNOLOGY 

PURPOSE 
To evaluate each contestanr"s preparation for 
employment and recognize outst~lnding students 
for excellence and profession:t1ism in engine and 
equirment diagnostics, overhaul :lnd rerair of 
both liquid and air-cooled engines. It will also 
evaluate the ability to troubleshoot and possibly 
overhJul the power train cornronents of J piece 
of rowered equipment ;1I1cl/or IllJchinelY. 

First, reFer to GenerJI Regulations, Page 9. 

CLOTHING REQUIREMENT 
Official ~killslJSA light blue work shirr and navy 
pants, bbck or brown leather work shoes and 
safety gl:lsses with side shields or goggles. 
(Prescrirtion gbsses Gin be used only if they Jre 
equiprecl with sicle shielcls. lF not, they must he 
coverecl with goggles.) To purchase ofFicial work 
cl()the.~, contact Miclwest Trorhy Manufacturing 
Co. Inc. by calling 800-324-'i99() m orcler online 
at www.mtmrecognition.com/skillsus;I/. 

Note: Contestants must wear their official contest 
clothing to the contest orientation meeting. 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
progr~lms with small :lir-cooled engine rerair or 
rower eCjuipment-relatecirepair programs with 
that :lS its occup:ltion:1J objective. 

EQUIPMENT AND MATERIALS: 
1.	 Supplied by the technical cOlllmittee: 

a. /\11 necessary engines, engine parts, work 
stations, test stands. power equipment. 
gasoline, oil and all basic h:lnd tools as 
well as necessary specialty tools 

b. Inclustry manuals, inclucling service :1I1c1 
rep:lir instruction manuals 

2.	 Supplied by the conteswnt: 
a.	 Precision measuring tools (to measure 

cylincler' bme, crankshaft journals, etc.) 
b.	 V.O.A. meter capable of reading 10 

amps, DC 
c.	 Tachometer capable of reading up to 

12,000 rpm (for two-cycle power units) 

d. Ignition tester (to check spark) capable 
of testing the val'ious manufacturers 

e. One-p3ge, typewritten resume 

SCOPE OF CONTEST 
The contest assesses understancling of two-cycle 
Jnd four-cycle engines, 2 through 40 horsepower, 
ami of hath I.-head and oved1eacl valve design, 
as well as I)oth single and twin cyJincler design, 
cIl'ive train ancl hydraulic drive trains. 

KNOWLEDGE PERFORMANCE 
The contest will include :1 written knowledge 
eX:IIl1 based on :111 industry standard test. 
Additionally, the test could cover manuf3eturer',s 
engines, parts identification, orclering ami/or 
related equipment. There will also be the 
possibility of additional written pOl1ions during 
the clay of the skill event. 

SKILL PERFORMANCE 
The contest will include a series of testing 
stations to assess skill performance. 

CONTEST GUIDELINES 
1.	 Contestants should have an unclerstanding of 

engine theoly, engine operation, diagnostic, 
failure analysis and rep:lir and testing of 
engines ancl related power equipment :1S 
identified in the Swndarcls :1I1d Comretencics 
section below. 

2.	 Contestants will demonstrate their ahility to 
rerform skills t3ken from the following area.~: 

a.	 Ignition, Charging, Fuel ancl Governor 
Systems 

b.	 Starter, Cooling and Lubrication Systems 
c.	 Valves, Exhaust ancl Engine Blod~ 

Systems 
cl.	 Diagnostic (1ncl Failure An:tJysis 
e.	 Shop Procedures 
f.	 Business 0rerations 
g.	 Tr3nsmission/Power Train 
h.	 General Comretencies 

Stal1ldards and Competendes 

PET 1.0 - Ignition, Charging, Fuel and Governor Systems 
1.1 Ignition and Charging Systems 

1.1.1	 Understancl and be ahle to 
clisa.ssemble ignition system, 
inspect ancl test ignition 
cornronents 

1.1.2	 Show proficiency in testing 
coil/ignition modules 

1.1.3	 Rera if/replace electronic ignition 
comronents 
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1.1.4	 Test and troubleshoot equipment 
related switches and harnesses 
along with stators. regubtors ,lnd 
any related wiring h~lrnesses 

1.2	 Fuel Systems 
1.2.1	 Explain ~\l1d be ~lble to inspect, 

service, repair and adjust 
carburerors, gaseous fuel 
regulators and mixers 

1.2.2	 Insrect, clean and replace filters 
1.2.3	 Check fuel wnks and service and 

repair fuel pumps and solenoids 
1.2.4	 Test equipment-related fuel ranks, 

lines and related systems and 
underswnd the procedures for 
testing for comrliance systems as 
they are related to emission 
requirements and standa rds 

1.3	 Governor Systems 
1..3.1 {Jmlerstand and he ~Ible to exrlain 

the various governor systems 
1.3.2	 Inspect, service ~lnd reassemhle 

governors 
J .3.3 Be ahle to understand and expJain 

which components cause engines 
to increase or decre;lse in the 
number of revolutions rer minute 

PET 2.0 - Starter, (ooling and Lubri(Otion Systems 
2.1	 Sta rtet· Systems 

2.1.1	 Recognize ami be able to 
demonstr,He the ability to inspect, 
service and adjust tile various 
starting systems; usc wiring 
schematics of related equipment 
systems 

2.2	 Cooling Systems 
2.2.1	 Recognize, test and troubleshoot 

both liquid and air-cooled cooling 
systems of both engines and 
equipment 

2.2.2	 Umlers[Jml and I·ecognize signs of 
he3t related failures or prohlems 

2.3	 Lubricating Systems 
2.3.1	 Define and understand the various 

styles and tyres of lubrication 
systems 

2.3.2	 Demonstrate the ;lbility to check 
oil levels and fuel/oil mixtures 

2.53	 Demonstrate the method of 
checking oil pressurizetl systems 
with the use of required tools 

2.;5.4	 Untlerst;lnd and explain the 
various gr'lCles of oils and uses in 
the prorer engines/equipment 

PET 3.0 - Valves, Exhaust and Engine Blo(k Systems 
3.1	 Valws 

.3.1.1	 Be able to identify and service 
various tyres and styles of valve 
train component.s as well; explain 
why the sealing of these 
components is imroltant 

32 Exhaust Systems 
3.2.1	 Identify the various types of 

exhaust systems and explain how 
they relate to the engine anti or 
equipment 

3.2.2	 Inspect and service exhaust ami 
understand the procedures for 
testing for comrliance systems as 
they are related to emission 
requirements anti stambrtls 

3.3	 Engine Block Components 
3.3.1	 Understand, identify and rrovide 

the necessary serVice/repair 
techniques to the various 
manufacturers within the industry; 
this could include disassembly, 
inspection and measuring of 
crankshafts, cunnecting rod 
bearings, journals, cylinders, 
piston and rings 

3.3.2	 Comr1ete rep,lirs to correct torque 
of critical fasteners ;lnd replace 
any g<Jskets and/or se31ants 

PET 4.0 - Diagnosti( and Failure Analysis 
4.1	 Demonstrate the proper use of the various 

srecializetl tuols of the inuusny. Be able to 
test crankclse vacuum, comrression 
gauge, leak down testers, 
voltmeters/multimeters and ,1ny other 
required tools 

4.2	 Analyze failed engine comronents to
 
determine the corrc~ct type of failure;
 
determine best method to repair and
 
estimate cost of repair
 

PET 5.0 - Shop Pro(edures 
5.1	 Demonstra te the rrorer techniques in the 

care and use of tools and equirment 
').2 Demonstrate the ability to work accurately 

with rrecision instruments 
').3	 Use rroper safety procedures; demonstrate 

ability to use selvice lllanuais and/or 
bulletins 

').4	 Perform tJsks within assigned time limits 
5.::;	 Give a verbal response to a customer ,wd 

answer customer-related problematic 
questions 

').6	 Prep,lre equipment for delively 
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PET 6.0 - Business Operation 
6.1	 DemonstrZlte the Jbility to look up proper 

p,lrt numbers by using pa per, microfiche 
and/or decrronic means available 

6.2	 l'rep"re both shop rerair tickets "nd 
warranty claims 

6.3	 Demonstrate the ability to calculate costs 
accur,ncly 

6.4	 Understand and oper<lte equipment within 
equipment manubeturer"s guiclelines 

6.5	 Understand effective customer interaction 
and profession,ll customer comIllunications 
and reLltions 

PET 7.0 - Transmission/Power Train 
7.1	 Underst:lnd the theoly of transmission and 

tr<.Jnsaxle components 
7.2	 Disassemhle power tnlin components, 

assemble power trJin components and 
diagnose ancl COITect ,I rotential problem 

7.3	 Understand the different types of 
transmissions and what types of lubricltion 
systems ,Ire necess,lJy for each 

PET 8.0 - General Competencies 
8.1	 B,ISic re,lding and comprehension 
H.2	 Understand bJsic 2 and 4 stroke theory 
H.3	 Unclerstancl electrical theoly 
8.4	 Underst;md carburetion theory and other 

related fuel systems 
8.'5	 Re;ld and follow schematics for hydrZluJics, 

electrical, etc. 
H.6	 Communicate effectively to others 
H.7	 Demonstrate basic computer skills 

Additional Resources and Notes 
Aclditional source material GIn he found on the
 
lllanufaCtlirers' Wel)sites, through the local
 
Central Distributors, Dealers, or IVl:tnufacturers
 
within e;lch St'lte. Those Illanubcturers are:
 

Briggs &Stratton Corp. 
www.hriggs;lndstrarton.com 

Kohler Engines 
WVvw.kohlerengines.coln 
Wl,vw.kohlerplus.com 

Tecumseh Products 
www.tecumsehproducts.com 

Shindiawa 
www.shindiawa.coIll 

MID 
www.mtdproducts.com 

Simplicity 
www.simplicity.com 

Miller Welders 
www.millelwelds.com 

John Deere 
www.johndeere.coill 

S(oring Criteria 
Scoring criteria is hased on 1,000 points. 
Breakdown is as follows: 

Station 1: Written Test 
Possible score: 100 points 
Based on 50 questions worth two roints each 

Station 2: Ports Identification 
Possible score: 75 points 
Based on three manufacturers' products (2'5 paint 
mJX from each manufacturer) 

Station 3: Customer Service 
Possible score: J00 points 
BJsed on the ability to present written and verhal 
skills involving equipment 

Station 4: Starter Repair 
Possihle score: 75 points 
Based on the ability to service and or repJir 
various stalting systems 

Station 5: Ignition Service 
Possible score: 9'1 points 
B:lsed on the ability to selvice and/or test v:trious 
ignition systems 

Station 6: Failure Analysis 
Possible score: 7'5 points 
B~lsed on the ~Ibility to diagnose or analyze failed 
components 

Station 7: Internal Service 
Possihle score: 9') points 
Based on performing selvice to an internal 
com[)onent 

Station 8: Measurements 
Possible score: 70 points 
Based on the ahility to take precise 
measurements on given mechanical items 

Station 9: Running Adjustments 
Possihle score: 75 poinr.s
 
Based on the ahility to set up and adjust
 
manufacturers' engines to their speCifications
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Station 10: Two Cycle Service 
Possible score: 90 roints 
Based on the ability to tl"Ouble shoot and service 
varjous two-cycle products 

Station II: Carburetion Service 
Possible score: 75 points 
Based on the ability to troubleshoot, service, or 
:ldjust various types of Glrburetors and or fuel 
systems 

Station 12: Wild-Card Station 
Possihle score: 75 points 
Based on a given set of instructions which m:1 y 
involve troubleshooting transmissions, generators 
or some other type of power equipment 

Committee Identified A(odemi( Skills 
The tecimicli committee has identified th;lt the 
following academic skills are emhedded in this 
contest. 

Math Skills 
Use proportions and ratios to solve practkal 
prol)lems 
Use scientific not:Hion 
Solve pr:lctic11 problems involving percents 
Measure angles 
Find surf:lce are:1 and perimeter of two­
dimension:1I ohjects 
Finel volume anel surface area of three­
dimension:11 ol)jects 
Make predictions using knowledge of 
probability 
M:1ke comral-isons, predictions and 
inferences using gr:lphs :l1ld charts 
Organize and describe data using matrixes 
Finel slope of a line 

Science Skills 
Plan :l11d conduct :1 scientific investigation 
Use knowledge of patterns of cellular 
organiz:ltion (cells, tissues, organs, systems) 
Describe basic needs of org:misms 
Descril)e ancl recognize elements, 
compounds, mixtures, acids, bases :lOd s,llts 
Descrihe :l1ld recognize solids, liquids and 
gases 
Describe char:lCteristics of types of m:ltter 
1):lsed on physical and chemical prorerties 
Use knowledge of classifk:ltion of elements 
as met:11s, metalloids ancl nonmetals 
Descril)e ancl elemonstrate simple compounds 
(formulas and the nature of bonding) 
Understand Llw of Conservation of Matter 
:1 nd Energy 

PI-edict chemical ch:ll1ges to matter (tyres of­
re:lctions, reactants ancl products; and 
balanced equations) 
Use knowledge of potential and kinetic 
energy _ 
Use knowledge of mech:l1lical, chemlcil and 
electrical energy 
Use knowledge of heat, light ancl sound 
energy 
Use knowledge of temperature scales, heat 
:ll1el heat transfer 
Use knowledge of sound and technological 
applications of sound waves 
Use knowledge of the nature and 
technological applications of light 
Use knowledge of sreed, velocity and 
acceleration 
Use knowleelge of Newton's laws of motion 
Use knowleelge of work, force, mechanical 
:lClvantage, efficiency and rower 
Use knowledge of simrJe machines, 
compounel machines, powereel vehicles, 
rockets and restraining devices 
Use knowledge of principles of electricity 
and magnetism 
Use knowleclge of stJtic electricity, current 
electricity and cilutits 
Use knowledge of magnetic f'ielels anel 
electrom:1gnets 
Use knowledge of motors and gener:ltors 

Language Arts Skills 
Provide inform:ltion in conversations :lnd in 
grou p discussions 
Proviele information in or:1I presentJtions 
Demonstrate lise of verbal communication 
skills, such as word choice, pitch, feeling, 
tone and voice 
Demonstrate use of nonverbal 
communication skills, such as eye contact, 
posture and gestures using interviewing 
techniques to gain information 
Analyze mass meelia messages 
Demonstrate comprehension of a variety of 
informational texts 
Use text structures to Jiel comprehension 
Identify worels and phrases thm signal an 
author's organizational pattern to :licl 
comprehension 
Understanel source, viewpoint and purpose 
of texts 
Organize and synthesize information k)r use 
in written anel oral presentations 
Demonstrate knowledge of appropri:Jte 
reference ma teria Is 
Use print, electronic elatahases and online 
resources to access information in books and 
articles 
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Demonstr,lte narrative writing
 
Demonstr,lte persu,lsive writing
 
J)emonstrme inform,ltiona I writi ng
 

•	 Edit writing for correct grammar, 
capitaliz~ltion, punctuation, spelling, sentence 
structure ,md paragraphing 

Connections to National Standards 
State-level ,IG1demic curriculum specialists 
identified the folloviing connections to nation,l! 
,1cademic swml<1rcls. 

Math Standards 
Numhers ancl Oper<1tions
 
Measurement
 
Problem Solving
 
Heasoning anel Proof
 
Communication
 
Connections
 
Represent,nion
 

Source: NCTM Principles and Standards for School Mathcmatics. 
To view high school standards, visit: 
stu1dards.11clm.orgldoculncI1t!cIlapter]Iindcx.htin. 
Select "Standards" from menu. 

Scien(e Standards 
Umlerst,lnds the structure and properties of 
mancr 
Understands the sources ,mel properties of 
energy 
Unclerst,mds forces and motion 
llnclerst,mds the n,lture of scientific inquiry 

Source: McRE!. compendium of national scicnce standards. To 
vicw and search the compcndium, visit: 
IVWW. mcre I.org/stand arcls-lJcnchl11 arks!. 

Language Arts Standards 
•	 Stuclents ,1 pply a wide range of strategies to 

comprehend, interpret, evalu,lte and 
apprecia te texts. They elraw on their prior 
experience, their interactions "vith otl1er 
reaclers ancl writer.s, their knowledge of word 
meaning ,mel of other texts, their word 
identificltion strategies ,lnel their 
understanding of textual features (e.g., 
sound-letter corresrondence, sentence 
structure, context, grarhics) 
Students adjust their use of spoken, written 
and visu,lI language (e.g., conventions, style, 
vocahul;lly) to communicate effectively with 
a variety of aucliences and for different 
purposes 
Stuclents use spoken, written and visual 
language to ,Iccomplish their own purposes 
(e.g., for learning, enjoyment, persuasion ,lI1cl 
the exc!1,mge of infOl'I11~ltion) 

Source.' fRAlNcn: Stand,u'cJs for thc l':nglisl1 Language Arts. To 
view thc standards, visit: 
WIVW. readwri lethink.org/standardslimlex.htill I. 

CONTEST SCORECARD 

Items Evaluated	 Possible Points 
Station No.1 - Written Test JOO 
Station No.2 - Parts IlL........... .., , 7'> 
Station No.3 - Customer Service 100 
Station No.4 - Starter Repair.. , , 75 
St~ltion No.5 - Ignition Service 95 
Swtion No. (j - Failure Analysis , 75 
Station No.7 -lntern;li Service , 95 
Station NO.8 - Measurements " 70 
Station No.9 - Running Adjustments 75 
Station No. JO - Two Cycle Selvice 90 
St,ltion No. 11 - Carhuretion Service.. .. ..75 
Station No. 12 - Wild-Carel Station .......... " .......75 

Sub Total 1,000 
Resume Penalty 
Clothing Penalty 

TOTAL 

PI 
LInda McCUlloch, SupNintl2nacnt 

Uc_Cnqcll'lIC'fo.;ltIIl'..-.eJl 
"0 BV'<!'H)ll1 

~, ~)~1 :':1-;'H~l 

•••Rn' .....l,:l 
'n"IICnU.I%on 

....""pf'''l.lI'''' 
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